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Pulley assembly for lift hoist rope • has rope from lift motor traction 
sheave passed via diverting pulleys round four sheaves under car 
and three fixed pulleys to anchorage (IBng) 
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The lift hoist rope (3) from the counterweight in the shaft wall is 
directed round a traction sheave on the lift motor which is located at 
the side of the shaft. From the traction sheave the rope is passed 
round two fixed diverting pulleys (4a, 4b) to a pulley (5a) which is 
the first of four (5a-d), fixed under the car. 

The rope is then routed to pulley (5b), over (4c) fixed to the shaft 
wall, and back to pulleys (5c) and (5d) under the car. The rope end is 
finally attached to an anchorage (6) on the shaft wall, giving a 1 to 4 
speed and load ratio at the traction sheave. 

ADVANTAGE - The reduced tensile stresses in the hoist rope 
allow the design of heavier lifts without resorting to capital- and 
maintenance-costly hydraulic multi-cylinder installations with 
limited height capabilities. (5pp Dwg.No.1/3) 
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© Rope arrangement for an elevator. 

© Rope arrangement for an elevator comprising a 
hoisting machine (1.10,11) and hoisting ropes (3) 
moving the elevator car, in which rope arrangement 
the hoisting ropes (3) of the elevator run over rope 
pulleys (5a-5d) placed under the elevator car (8). 
The hoisting ropes (3) run over the rope pulleys so 
that the transmission ratio between the speed of the 
elevator car (8) and the rotational speed of the 
hoisting machine is at least 1:4. 
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The present invention relates to an elevator 
rope arrangement according to the introductory 
part of claim 1 . 

At present, elevators are used in which the 
hoisting ropes run via pulleys placed below the 
elevator car. Such solutions can be used especially 
when the hoisting machine of the elevator is lo- 
cated at the side of the shaft. In the case of rope 
pulleys placed below the elevator car, the transmis- 
sion ratio currently used is 1:2. In this context, 
transmission ratio refers to the speed of the eleva- 
tor car in relation to the rope speed. 

In large and heavy elevator applications, hy- 
draulic elevators are used. These often have a 
multistage lifting cylinder. Especially elevators for 
heavy use and those with a large lifting height need 
multistage lifting cylinders. However, such lifting 
cylinders are very expensive and their maintenance 
is also expensive and complicated. Because of the 
buckling, the cylinders have a relatively low lifting 
height limit. 

The object of the present invention is to elimi- 
nate the drawbacks of prior-art techniques and to 
achieve a rope elevator solution designed to re- 
place, in particular, heavy hydraulic elevators. Ac- 
cording to the characterization part of claim 1, the 
elevator rope arrangement of the invention is char- 
acterized in that the hoisting ropes run by the 
underside of the elevator car so that the transmis- 
sion ratio is at least 1 :4. 

The solution according to the invention pro- 
vides advantages especially in the case of heavier 
elevators. It enables small geared elevator ma- 
chines to be used instead of large gearless ma- 
chines with a transmission ratio of 1:2. Moreover, 
when the rope pulley arrangement of the invention 
is used, the elevator car is completely balanced 
and the rope force is only 1/4 or less of the weight 
of the car. 

With respect to hydraulic elevators, a consider- 
ably lighter and cheaper solution is achieved. 

In the following, the invention is described in 
detail by the aid of an example by referring to the 
attached drawings, in which 

Fig. 1 presents the rope arrangement according 
to the invention. 

Fig. 2 presents the rope arrangement for the 
elevator machine. 

Fig. 3 presents a rope elevator according to the 
invention. 

In the rope arrangement of the invention as 
presented in fig. 1 . the hoisting ropes 3 are passed 
via four pulleys 5a - 5d placed under the elevator 
car at the points of a rectangle. In addition, the 
ropes pass round three diverting pulleys 4a - 4c 
mounted on the wall of the elevator shaft above the 
elevator car. By using an arrangement where the 
ropes run via four pulleys under the elevator car as 



illustrated by fig. 1. a transmission ratio of 1:4 
between the car speed and the speed of rotation of 
the traction sheave will be achieved. 

The ropes 3 run from the traction sheave 1 of 
5 the hoisting motor (fig. 2) to one 2a of the two 
diverting pulleys of the machine and further to the 
first overhead diverting pulley 4a mounted on the 
wall of the elevator shaft. From here, the ropes 3 
go to the second overhead diverting pulley 4b and 
w further to the first rope pulley 5a mounted under 
the elevator car. Next, the ropes 3 pass via the 
second rope pulley 5b. which is aligned with the 
first one in the running direction of the rope, to the 
third overhead diverting pulley 4c. From this pulley 
rs they run via the third and fourth rope pulleys 5c 
and 5d to a rope anchorage 6 in the wall. 

The other rope branch goes from the traction 
sheave 1 (fig. 2) via the other diverting pulley 2b to 
the counterweight. The counterweight rope ar- 
20 rangement can be implemented independently of 
the car rope arrangement, so it will not be de- 
scribed here in detail. 

Fig. 3 three illustrates an elevator car 8 which 
has rope pulleys 5a - 5d mounted under it as 
as described above and moves along guide rails 9 in 
an elevator shaft 7. Mounted on the wall of the 
elevator shaft are overhead diverting pulleys 4a - 
4c. The elevator machine consists of a hoisting 
motor 10 placed at the side of the shaft 7. a gear 
30 11. a traction sheave 1 and a diverting pulley 2a of 
the hoisting motor. Fig. 3 also shows the coun- 
terweight 12. 

The rope pulleys 5a - 5d are arranged under 
the elevator car 8 at an angle relative to the centre 
35 tine (dotted broken line) going through the diverting 
pulleys 4a and 4b. Line 4a - 4b and the centre line 
of the rope pulleys 5a - 5d under the car 8 - this 
latter line being represented by the dotted broken 
line passing between said pulleys via the guide 
40 rails 9 - form an angle which may vary between 
25' - 155* (in fig. 3, 90*). 

It is obvious to a person skilled in the art that 
different embodiments of the invention are not re- 
stricted to the example described above, but that 
45 they may instead be varied within the scope of the 
following claims. 

Claims 

so 1. Rope arrangement for an elevator comprising a 
hoisting machine (1,10.11) and hoisting ropes 
(3) moving the elevator car. in which rope 
arrangement the hoisting ropes (3) of the ele- 
vator run over rope pulleys (5a-5d) placed un- 

55 der the elevator car (8). characterized in that 

the hoisting ropes (3) run over the rope pulleys 
so that the transmission ratio between the 
speed of the elevator car (8) and the rotational 
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speed of the hoisting machine is at least 1:4. 

2. Elevator rope arrangement according to claim 
1, characterized in that it comprises diverting 
pulleys (4a-4c) placed on the wall of the eleva- 5 
tor shaft (7), the hoisting ropes being directed 

to run via said diverting pulleys from the hoist- 
ing machine to the rope pulleys (5a-5d) and 
between two collateral rope pulleys (5b,5c), 
said diverting pulleys being placed above the 10 
elevator car or at least above the rope pulleys 
under it. 

3. Elevator rope arrangement according to claim 

1 or 2, characterized in that the transmission 15 
ratio is 1:4, that the number of rope pulleys 
<5a-5d) is four, and that the rope, pulleys (5a- 
5d) are arranged under the elevator car (8) at 
an angle relative to the line going through two 
diverting pulleys (4a,4b) placed on the same 20 
wall of the shaft so that the line (4a-4b) going 
through the diverting pulleys and the centre 
line of the rope pulleys (5a-5d) under the car 
(8) form an angle which varies in the range 
25" - 155*. 25 

4. Elevator rope arrangement according to any 
one of the preceding claims, characterized in 
that the transmission ratio is 1:4, that the num- 
ber of rope pulleys (5a-5d) is four, and that the 30 
rope pulleys are arranged under the elevator 

car substantially at the points of a rectangle. 
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FIG. 1 
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FIG. 3 
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